Cytotoxicity of human eosinophil granule major basic protein to human nasal sinus mucosa in vitro.
The toxic effects of the human eosinophil granule major basic protein (MBP), reduced and alkylated, were studied on human nasal mucosa in vitro. With a microscope coupled with a television monitor (magnification x 2500) and videotape recorder, we investigated the effects of MBP on the mucosa and the ciliary activity of single cells. In nasal mucosal specimens from normal individuals, MBP, 5 mumol/L and 10 mumol/L, significantly inhibited (p less than 0.01) ciliary activity by 4 and 1 hours of exposure, respectively. At these same MBP concentrations, the mucosal surface profiles were altered by 4 hours of exposure, and ciliostasis was 75% to 100% complete by 9 and 6 hours, respectively. In a mucosal specimen from a patient with nasal allergy, 1 mumol/L of MBP significantly inhibited (p less than 0.01) ciliary activity by 1 hour; alteration of the mucosal surface profile appeared by 3 hours of exposure, and ciliostasis was 75% to 100% by 13 hours. Similar alterations of the mucosal surface profile were observed with specimens from a second patient with allergies; in contrast, 1 mumol/L of MPB had no effect on specimens from a nonallergic patient. These results indicate that MBP damages human upper respiratory epithelium, causing ciliostasis and alteration of the epithelial surface at concentrations likely achieved in vivo. Furthermore, the mucosal specimens from two allergic patients were damaged by concentrations of MBP that had no effect on mucosal specimens from a normal individual.